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113 marks
Date
I3 Do Now
Quick questions to start.
Al Needed today [2 marks] A2 Needed today [2 marks]

Usecos2z =1 — Differentiate In (z? + 5).

2sin® z to write sin® z in

terms of cos 2zx.

Answer
Answer
A3 Needed today [2 marks] A4 Common slip [3 marks]
. . 5 . .
Differentiate (z® + 1)". Write tan® z in terms of
sec2 . Then find
/ tan® z dz.
Answer
Answer
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[ Example, then your turn

A-Level

Your teacher works through each example with you. Then try the one beside it.

4 A

EXAMPLE 1
Find /cosZmda}.

Hint There is no rule for a square of cos z
. Use cos 2z = 2cos? z — 1 to write

1 1
cos? x = 5 T 5 cos 2z, then integrate
each term.
EXAMPLE 2

Find/cotzmdm.

Hint Divide sin? z + cos? z = 1 by sin® z:

1 + cot? x = cosec?z. And
f cosec’z dxr = — cot z.
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B1 Find /sin2 3z dzx. [5 marks]

Answer

B2 Find/cot2 2z dx. [4 marks]

Answer
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EXAMPLE 3 , B3 Find the exact value  [5 marks]
6z 3
Find / 577 of / _cosw
s + 2 o 3+2sinz

Hint The derivative of the bottom, 3 + 2,
is 3z2. The top is 2 x 3z2, so the integral
is 2In |z® + 2|. Check by differentiating.

Answer

EXAMPLE 4 . . [4 marks
; B4 ring / sin z cos® z dz ]
Find /x (a:z + 1) dz.
c 9 4 . . .
Hint Try (z” + 1) . Its derivative is
3 3 .
4 (22 +1)" x 2z = 8z (2 +1)", which
is 8 times too big.
Answer
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EXAMPLE 5

Find/tanxdw.

. ) sin &
Hint Write tanx =
CcCoS T

. The top is

minus the derivative of the bottom.

Practice

1
C1 Raj writes: "/ sin® z dz = 3 sin® z + ¢." Explain his mistake. Then

find/sin2a:da:.
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BS

Find the exact value  [4 marks]

%
of/ tan 2z dzx.
0

Answer

Answer

A-Level

[4 marks]
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. . 1 5 marks
C2  Miawrites:" | —— dz =In (z* +4) + c." Show, by [ !
2
x° + 4
differentiating her answer, that she is wrong. Then find
T
[
x? +4
Answer
) f . [4 marks]
Find the exact value of sin 2z cos 2x dx.
0
Answer
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z [5 marks]

In2 2
. € .
Find the exact value of / — dx. Give your answer as a
o l+e~

single logarithm.

Answer

C5  Fing / (sinz + cosz)’ dz. 4 marks]

Answer
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) Exam-style questions Edexcel exam style

D1 This question is about cos? 2z.

1 1
(@) Show that cos? 2z = = + = cos 4. [2 marks]
2 2
. 2 marks
(b)  Hence find /(:os2 2x dx. [ !
Answer
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oo|3

(c) _. ) 9 [5 marks]
Find the exact value of / (cos 2z + sin 2x)" dz.

0

Answer

Total for D1: 9 marks

D2 : . . 4z
Tom writes: "The derivative of 2 + 1 is in the top, so / a:2—+1 dx —
41In (w2 + 1) +c."
Tom is wrong.
(a) Explain his mistake. [2 marks]
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2
4x [3 marks]
(b) Find the exact value of / — dx.
0o T°+1
Answer
(c) 473 [4 marks]

dz, giving your answer in

3
Find the exact value of / S
1zt +1

the form In k.

Answer

Total for D2: 9 marks
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) 3 9 . 9 ) [8 marks]
Find the exact value of (2tan® z + sin” z) dz. Give your
0
answer in the form a+/3 + b, where a and b are rational.
Answer
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D4 This question is about 2%,

(a) Find i cos 2z [2 marks]
- (e°527).

Answer

(b)  Hence find / sin x cos x e“*?? dz. [3 marks]

Answer
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NE

(c) [3 marks]

Find the exact value of / sin z cos z e°*°%* dx.
0

Answer

Total for D4: 8 marks

T
DS  This question is about tanz and cot z for 0 < z < 5

(a) Showthat/
0

N

1 [3 marks]
tanxz dr = 51112.
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(b) . 3 [3 marks]
Find the exact value of cot z dzx.
%
Answer
[3 marks]

(€ . * T
Given that tanxdr = In2, where 0 < k < 5 find the
0

exact value of k.

Answer

Total for D5: 9 marks
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3132

D6 . L
This question is about — .
(z° +1)
2
. x [3 marks]
@ Fing / —dx.
(z° +1)
Answer
1 2
b . T [2 marks]
(b) Find the value of — 3
0o (x3+41)
Answer
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k 2
1 [3 marks]
(c) Show that x—3 dr < — forevery k > 0.
o (z3+1) 6

Total for D6: 8 marks
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E Extension Stretch

No route is given. The hints are at the end of the sheet. Use one at a time.

i
E1 . S [9 marks]
Find the exact value of sin” x dx.
0
Answer
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Extension hints
Cover these with paper. Uncover one at a time.

E1 Hint 1

Hint 2

Hint 3

. . . 2 .
Write sm4 Tr = (51112 az) and use sin’ ¢ =
1 1

— — —cos2zx.
2 2

Squaring gives a cos? 2z term. Use the

. . . 9 1 1
identity again: cos” 2z = 2 + 5 cos 4zx.

You should reach sin* z = § — 5 cos 2z +

1
3 cos 4zx. Integrate each term.
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How did it go?

Colour one circle on each line: not yet,

nearly, yes.

| can use the double angle
formulae to integrate sin®x,
cos?x and sin x cos x.

| can use tan®x = sec?x - 1
and cot?x = cosec?x - 1
before integrating.

| can recognise f'(x)/f(x) and
integrate it to In|f(x)|.

| can recognise f'(x)[f(x)]",
integrate it, and check by
differentiating.

00O

00O

00O

00O
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